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moving in opposite directions will neutralize each other's effects
in producing sparks, though they increase the resultant electro-
motive intensity: thus, in this case, at the places where the
electromotive intensity is greatest there will be no sparks in the
resonator, for this maximum intensity will be due to two sets of
tubes of the same sign, one set moving in one direction, the other
in the opposite.

Since the free end of the wire has little or no capacity, no
electricity can accumulate there, so that when one set of positive
tubes arrives at the free end from the vibrator an equal number of
positive tubes must start from the free end and move towards the
vibrator; thus at the free end we have equal numbers of positive
(or negative) tubes travelling in opposite directions. We should
expect therefore that no sparks would be produced when the
resonator was placed close to the free end ; this, as we have seen,
was found by Hertz to be the case.

When however the resonator is placed in the second position,
with its plane at right angles to the wire, the conditions are very
different; for the tubes which though they strike the resonator yet
miss the air gap, are not hampered by the resonator in their
passage through it; thus the resonator does not in this case collect
tubes and throw them into the air gap. The sparks are now en-
tirely due to the tubes which strike the air gap itself, and thus will
be brightest at those points on the wire where the electromotive
intensity is a maximum, while, at such places, as we have seen,
the sparks vanish when the resonator is in the former position.

382.] Hertz found that when the wire was cut at a node the
nodes in the portion of the wire which remained were not
altered in position, but that they were displaced when the wire
was cut at any place other than a node.

Hertz also found that the distance between the nodes was in-
dependent of the diameter of the wire and of the material of
which it was made, and that in particular the positions of the nodes
were not affected by substituting an iron wire for a copper one.

The distance between the nodes is half the wave length along
the wire; thus, if we know the period of the electrical vibrations
of the system we can determine the velocity of propagation, along
the wire. Hertz, by using the formula %Tc*/LC for the wave
length of the vibrations emitted by a condenser of capacity 0,
whose plates are connected by a discharging circuit whose co-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